Spatial localization of the JAG1/Notch1/osteopontin cascade modulates extrahepatic metastasis in hepatocellular carcinoma.
The model of Notch-driven carcinogenesis and development of hepatocellular carcinoma remains controversial and is based on observations of developmental stage- and dose-dependent Notch activation. In this study, the relevance of the spatial distribution of Notch cascade members to the promotion of hepatocellular carcinoma metastasis was evaluated. The spatial expression patterns of the members of the Jagged1 (JAG1)/Notch1 cascade in HCC were evaluated in a tissue microarray of 112 tumors and 46 peri-tumors. Regulation of JAG1/Notch1 on osteopontin (OPN) was evaluated by RNA interference. Tumor cells with JAG1 expressed on the membrane (JAG1(Mem)) were more likely to undergo extrahepatic metastasis [p<0.001; hazard ratio (HR), 0.166; 95% CI, 0.068-0.402], and JAG1(Mem) was a strong independent prognostic factor for metastasis (HR, 0.467; 95% CI, 0.271-0.806; p=0.006). JAG1(Mem) also showed a strong positive correlation with Notch1(Mem). In addition, tumors with JAG1(Mem) expression had more poorly encapsulated membranes (p=0.014). Furthermore, Notch1(Mem) expression correlated with HCC metastasis and was the strongest predictive factor for metastasis. However, in peri-tumoral tissues, most JAG1 (45/46) and Notch1 (41/46) was localized to the cytoplasm. The expression of OPN, one of the main targets of JAG1/Notch1 signaling and a crucial metastasis-related gene in HCC, correlated significantly with JAG1(Mem) expression. Knockdown of JAG1 expression or Notch1 expression induced the downregulation of OPN in HCC cells. Taken together, protein localization is a critical factor affecting the activity of the Notch cascade in the development of hepatocellular carcinoma. Furthermore, our results suggest that the JAG1/Notch1/OPN cascade represents a potential therapeutic target for hepatocellular carcinoma metastasis.